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— kawRucina A LavRrukhive, BA, 
_ SUBJECT USSR 4? YsICs card 1/2 PA - 1804 _ 
AUTHOR PAVLOGKAYA,F.I-; LAVRUCHIHA, AK BN 
TITLE The Isotope Composition of Rare Earth Elements which were Created : 


on the Occasion of the Fission of Uraniun-, Thorium-, and Bismuth 


Nuclei by 680 MeV Protons. 
PERIODICAL Atomnaja Energija, 1, fasc.5, 115-123 (1956) 
Issued: 1 / 1957 
work deals with the results obtained on the occasion of the radio- 
e isotope composition mentioned above which was 
carried out in 1954. Hereby particularly the influence exercised by the concen~ 
tration of the complex-forming reagent and the pH-value of the solution upon the 
degree of efficiency of the separation of the rare earths was atudied. 
occasion of the separation of the totality of rare earths from the products of 
the bombardment of uranium, thorium, and bismuth by 680 MeV protons, cerium 
served ag a carrier. Tye authors allow themselves to be guided by the follow- 
ing considerations: The radioisotopes of the various rare earths behave on the 
occasion of the precipitation of cerium hydroxide, cerium oxalate and cerium 
fiuoride like cerium. The main quantity of cerium can easily be separated from i 
the other rare earths by the oxidation of cerium up to the quadrivalent state " 
with following extraction by diethylether. For separation an jon-exchange column 
with a diameter of 0,3 cm and a height of 55 cm was used. 
Conclusions: The influence exercised by the nature of the complex-forming reagents 


(ammonium acetate, -citrate, -oxalate, and lactate) of the pH-value of the 


The present 
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washing-~out solution, and of the rare earth elements upon their degree of separ- 
‘ation was investigated. The most effective separation is obtained by washing-out 
with a 3,6% ammonium lactate solution at pH = 3,4. The isotope parts and the 
yields of the B-active isotopes of the rare earths on the occasion of the fission 
mentioned in the heading is determined. The results of the chromatographic 
separation of these isotopes are shown in form of diagrams. Comparison of the re- 
sults obtained here with those of other authors permits the conclusion that the 
yield of the B-active isotopes of rare earth elements (which were Created on the 
occasion of uranium fissioning) does not change when the proton energy is in- 
creased from 340 to 680 MeV. There is much to indicate the creation of a hitherto 


unknown samarium isotope sm! 41 with T = 20 days. In order to obtain complete data 
on the fissioning processes, further investigations must be carried out. In thig 
connection, attention must be concentrated on the evaluation of the yield of the 
isotopes decaying by electron capture. 
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report presented at The Use of Radioactive Isotopes in Analytical 
Chemistry, Conference in Moscow, 2-4 Dec 195? 
Vestnik Ak Nauk SSSR, 1958, No. 2, (author Rodin, S. S,) 
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report presented at The Use of Radioactive Isotopes in Analytical 
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TITLE: 


LAVRUCHINA,AoK-, KRASAVINA,L.D. PA - 2193 


Fission of nuclei of heavy elements by means of high energy 


particles. (Russian) ' 


PERIODICAL: Atomnaia Energiia, 1957, Vol 2, kr 1, pp 27 - 35 


\BOTRACT: 


Card 1/3 


Received: 3 / 1957 Reviewed: 4 / 1957 


The present paper deals with radio-chemical investigations of the 
fission of uranium- thorium-, and bismuth nuclei by means of 

680 MeV protons. By means of the interpolation method a complete 
picture of the fission fragments was obtained. 


The interaction of the high energy particles (~100 =~ 700 MeV) with 
compound nuclei takes place in two stages: a) The knocking out of 
fast particles during the collision of the impinging particles with 
the nucleus. b) The following emission of slow particles from the 
excited nucleus by evaporation. During these processes the initial 
nuclei lose a number of nucleons and new nuclei are created, the 
so-called fission products. They extend over a wide interval of 
atomic weights, beginning from neighbors of the irradiated elements 
up to very remote elements. Also during the second stage a fission 
process may take place. In order to obtain a complete picture of 
the fission products of U, Th, and Bi by 480 MeV protons, the yields 
of the stable and non-identified radioactive isotopes were determined 
from the radio~chemical data obtained by VINOGRADOV et al. (Session 


Pa SERS 
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fission of nuclei of heavy elements by means of high energy particles, 


of the Academy of Science On the peaceful uses of atomic energy, de- 


clusions: On the occasion of the fission of U, Th, and Bi by means of 
480 MeV protons, isotopes with surplus neutrons are above all pro- 
duced. “he share of isotopes with a lack of neutrons igs insignificant 
in the case of this proton energy. (The isotopes with a maxinum 
yield are within the Tange of the isotopes with @ neutron surplus and 


to 55 and 60 % of the geometric cross-section of these nuclei. the 
fission Cross-section of bismuth ig 5 % of the &eometric cross-sec- 
tion. The probability of the &eometric and. similar fissions igs 
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according to a mixed barrier- and emission mechanism 
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AUTHOR LAVRUKHINA,AsKe, KRASAVINA, L.D., PAVLOTSKAYA, F.Ie, PA — 2722 
: “GRECHISHCHEVA, I.M., 
‘ TITLE The Spallation of Copper by 680-MeV Protons. 


(Rasshchepleniye medi protonami s energiyey 680 Mev — Russian) 
PERIODICAL Atomnaia Energiia, 1957, Vol 2, Mr h, pp 345-351, (U.S.S.B.) - 
Received 5/1957 Reviened 6/1957 


ABSTRACT The investigations described in this paper were carried out in 195) 
and they aimed at obtaining @ complete picture of the products ob~ 
tained at the spallation mentioned in the title. Furthermore, the in- 
fluence of the energy and of the nature of the bombarding particles 
uponthe character of the spallation process was to be determined, Bee 
cause it is not possible by means of ths radiochemical investigation ae 
of the products to identify the stable as woll as long.lived and short. a 
lived isotopes, theiryields were estimated with the aid of the interpo- 
lation method. The investigations were carried out in metallic copper 
withvery small admixtures, For one hour the copper plates nere exposed 
to radiation of the innerbundle (protons of 68oMeV) of the synchrocy~ 
clotron of the Institute for Nuclear Problems, Academy of Sciences of 
the UsS.S.R. Then the plates were dissolved in nitric acid, and from 
thesolution the radioactive istopes of the different elements were ~. 
separated on isotope carriers, (The following elements were used. Na, 
P, S, Cl, K, Ca, Sc, Ti, V, Cr, Mn, Fe, Co, Ni, and Cu). 

‘Some conclusions » The total spallation cross section of copper amounts 

Card 1/2 to 0.6.10°-24 em’, i.e.65°/o of the geometrical cross section. The 
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5 The Spallation of Copper by 680-MeV Protons. PA - 2722 


main share in the entire production cfoss section of the spallation 

é products of copper is yielded by the isotopes of Co, Ni and Gu (60°/o). 
If the stability is increased, the yield of the isotopes also increases. Le 
At the spallation of the copper nuclei, protons and neutrons are emitted 
in almost equal ratio Z,/Zp = 1.3 .The flying-off of an a-particle is 
more probable than the successive emission of four nucleons. At spallati- 
ons of copper by particles of high energy ro influence upon the nuclear 
structurewas noticed. If we compare the characteristic particularities 
of spallation by protons of 680 MeV with the spallation of copper by 
different particles of energies ranging from 19oMeV to 2.2 BeV, we also 
obtain some conclusions about the influence of the nature and increase 
inenergyjof the bombarding particles upon the charater of the spallation 


of copper. 
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AUTHORS Lavrukhina A.K.,Moskaleva L.P., Krasavina L.D., 89-10-1/36 
rechishcheva I.M. 

TITLE ~ The Forming of Na and P 32 when High-Energy Protons Enter into 
Interaction with omplex, fluclei. 
(ObrazovaniyeNa ip pri vzaimodeystvii protonov vysokoy en- 
ergii so slozhnymi yadrami - Russian) 

PERIODICAL Atomnaya Energiya,1957, Vol 3, Nr to, pp 285-290 (uU.S.S.R.) 


ABSTRACT The forming cross section for na2k and p 32 was determined by means 
-of radiochemical methods if Cu, ba,Au,Th are bombarded with protons 
of from 120 to 660 MeV. The following crosa sections were measured: 


Energy of protons in Effective cross section in 10729 om? 
MeV 


Cu La Au 
Na24 p32 Na24 p32 y_24 
120 0,09 0,07 0,099 - - 
220 0,22 0,22 0,3 Spu- 0,59 

ren 
340 1,3 1,8 0,5 0,73 0,13 
480 5,6 24 2 1,4 3,57 
660 25 31 21 - 8,1 


SUBMITTED May 31, 1957 
AVAILABLE Library of Yongress 
Card 1/ 1 
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AUTHORS : Sekerskiy, S-, Lavrukhina, A. k., 20-1-15/42 
: TITLEs © Radiochemical Investigation of the Reaction $130(p,nt)sid! te 
(Radiokhimicheskoye issledovaniye reaktsii Si2°(p,%*)Si31 rg 
PERIODICAL: Doklady AN SSSR, 1957, Vol. 117, Nr 4, pp. 61-64 (USSR) ae 
ABSTRACT: Iniatially it is reported on previous papers on the subject. The 


present paper thries to ascertain the reaction $129(p,m+)si1 by 
radiochemical method. The isotope Si (T=2,65 hours) can even 
be ascertained, if its production cross-section is insignificant. 
In order to demonstrate the existence of the above reaction, the 
dependence of the cross-section of the production of $i21 on the 
energy of the bombarding electrons in the interval between 120 
and 660 MeV was investigated. A 60 to 80 mg weighing target from 
spectroscopically pure powdery silicon was wrapped into two 
layers of aluminum foil and irradiated by protons of differently 
high energy in the interior bundle of the synchrocyclotrone of 
the laboratory for nuclear problems of the United Institute for 
Nuclear Research (Ob"yedinennyy institut yadernykh issledovaniy ) 
The methodology of the investigations is discussed; The data here 
obtained on the value of 05431 at different proton energies are 
here compared in a table. According to these data Og431 in the 
card 1/3 area of the proton-energies 120-220 MeV is hardly changed at all 
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ASSOCIATION: 


Card 2/3 


put it is highly increase at an increase of this energy to 220 

to 680 MeV. In order to explain this behaviour of 49431, the 

authors investigate all sorts of reactions of the production of 

$i31 on the occasion of irradiation of silicon by protons. The 

yield of Si in the fission of admixtures in the silicon can- 

not provide_an essential contribution to Og451- But the reaction 
$i2°(a,p)si?! doubtlessly takes an important part in the pro- 

duction of si-'. At nigh energies of the bombarding particles the 
reaction $129(p,nt+)sid joins in the process, in which reaction 
energy-rich_positive pions fly off. The cross-section of the 

reaction $130(p,7+)S401 can provide an estimation of the yield 

of pions with the highest energy at the intraction of protons 

with silicon nuclei. The experiment toascertain the reaction 

(p,%+) by the radiochemical method in lage heavy nuclei. (e.g. 
germanium and bismuth) had no success. There are 2 figures, 1 

table, and 14 references, 7 of which are Slavic. 

Institute for Geochemistry and Analytical Chemistry imeni V.I. 
Vernadskiy of the AN USSR(Institut geokhimii i analiticheskoy 

khimii im.V.1.Vernadskogo Akademii nauk SSSR) ee 
Institute for Nuclear Researche of the Polish AS (Institut aed 


, yadernykh issledovaniy Pol'skoy Akademii nauk) 
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PRESENTED: July 8, 1957, by A P, Vinogradov, Academician : 


SUBMITTED: March 5, 1957 


AVAILABLE: Library of Congress 
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21(1) PHASE I BOOK BXPLOLTATION sov/1762 
Avgusta Konsta tinovna, and Yuriy Alexsandrovich ZoLotov 
} Moscow, Izd-vo 


: Lavrukhina, 
: Transuranovyye © ementy Transuranium Elements 
eries: Akademiya nauk SSSR. Nauchno- 


AN SSSR, 1958. 125\p- 8 
10,000 copies printed. 


populyarnaya seriya) 
Sponsoring ‘Agency: Akademiya nauk SSSR. Redkollegiyanauchno- 

populyarnoy 1iteratury. : 
: PN. Paley; Bd. of Publishing House: D.N. Trifonov; Tech. ie 


Resp. Ed.: 
Ba.: AP. Guseva.- 


t is intended for the layman 
for physics students at the 


COVERAGE: The pooklet describes the transuranium elements, mainly 

the two most 4mportant ones - plutonium and neptuniun, and how they 

_ were added to the Periodic System. In 8 mmerized form the author 
relates the story of their separation and defines their properties, 
ineleding. bome data on their electronic configuration. Various 


PURPOSE: The pookle 4nterested in nuclear 
high school level. j 


physics and also 
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Transuranium Elements 


methods of. isolation 
Separating the elements 
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are presented; 
from impure 
chemical and radiometrical methods, 
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SOV/1762_ 


among them 1s the method on 
S0lutions, as well a8 radio- 
Nuclear reactions 8erving as 


Synthetic sources for the production of transuranium elements are 


evaluated in general terms, 
chemistry of such reactions 
principles 


No detailed deseription of the 
is given. 
of the chain series and suggests possibilities of 


Chapter 6 outlines the 


predicting new elements. There are 41 references of which 33 are 


Soviet, 5 English, 2 French, 
TABLE OF CONTENTS: 


and 1 German, 


Introduction 3 
Ch. I. History of the Discovery of Transuranitim Elements 5 
Significant seientific achievements at the end of the 19th 
and the beginning of the 20th century 5 
Are there elements heavier than uranium? 8 
Formation of neptunium and plutonium 11 
The chain of discoveries ; 14 
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nraneurenium Elements sov/1762 
. _ Che: IIe prepa ation of pransuranium Elements - 26 
Nuclear. reactions Bo nee, 7 20 
Reactions. with ‘slow neutrons | el 24, 
Reactions with ‘charged particles a 


Nuclear reactions with. 
pirriculties with producing super-heavy 
urring 


th milticharge ions 
transuranium elements 33 
transurenium elements 36 


Ch, iil. Methods of Separation and Identification of 
‘Pransureniun, enents 4O 
-Radiochemical methods - ; ko 
" Carrier precipitation ah 4 
Ton-exchange chromatography a 
5 


methods 
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5(2); 21(5) PHASE I BOOK EXPLOITATION SOV/1900 
Akademiya nauk SSSR. Komissiya po analiticheskoy khimit 


Primeneniye radioaktivnykh izotopov v analiticheskoy khimii 
(Use of Radioactive Isotopes in Analytical Chemistry) Moscow 
Tzd-vo An SSSR, 1958. 366 p. (Series: Its: Trudy, t. 9 (12)] 
Errata slip inserted. 3,000 copies printed. 


Resp. Edo: I.P. Alimarin, Corresponding Member, USSR Academy 
of Sclences; Ed. of Publishing House: A.N. Yermakov; Tech. 
Ed.: T.V. Polyakova. 


PURPOSE: The book is intended for chemists and chemical 
engineers concerned with work in analytical chemistry. 


COVERAGE: ‘The book ts 2 collection of the principal papers 
presented in Mozcow at the Second Conference on the Use of 
Radioactive Isotopes. The problems discussed at the 
Conference ineluced coorecipitation, aging, and solubility 
of precipitates, determination of the instability constants 
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Use of Radicactive Isotopes (Cont.) sov/1900 


of complex comoowids , separation of rare earth metals, and 


ion-exchange chromatography « No personalities are mentioned. 
There are 351 references 175 of which are Soviet, 33 German, 


19 French, 3 Swedish, 2 Hungarian, and 2 Czech. 


TABLE OF CONTENTS: 


Foreword 


_Lavrukhina,, AsK.. Some Cheracteristics of Redio- 
chemical Analysis 5 
Shvedov, V.P., and LM. Ivanove Separation of 


Some Short-lived Isotopes from Complex Mix- 
tures and Purification of the Isotopes 20 


Rudenko, N.P., and Tt. Stary. Determination of the 
Complex Formation Constants of Indium Acetyl 
Acetonate by the Extraction Method 28 
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- LAVRUKHINA, A, K. AND PAVLOTSKAYA, F, I, (Inst of Geochemistry and Analytical 
' Chemistry im V. 1. Vernadskiy AS USSR) 


‘me Chromatographic Method of Separating Promethium From the Fission Products of ae 


Uraniun” 


Teotopes and Radiation in Chemistry, Collection of papers of 
2nd All-Union Sci. Tech. Conf. on Use of Radioactive and Stable Isotopes and 
Radiation in National Economy and Science, Moscow, Izd-vo AN SSSR, 1958, 380pp. 


This volume published the reports of the Chemistry Section of the 
Ong AU Sei Tech Conf on Use of Radioactive and Steble Teotopes and Radiation 
in Scienee and the National Eeonomy, sponsored by Acad Sei USSR and Main 
A@min for Utilization of Atomic Energy under Council of Ministers USSR 


Moscow 4-12 Apr 1957. 
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AUTHORS! _Lavrukhina, A. Ke, Pavlotskaya, F. I. ,Pozdnyakov,A-A. 78-1-15/h43 
< Grechishcheva, I. Ke- 
TITLES fhe Chromatographic Separation of the Radioisotopes of the Elements 
of Rare Earths: by Means of Ion Exchange (Ionoobmennoye khromatogra™ 
ficheskoye razdeleniye radiloizotopov redkozemeltnykn elementov). 
PERIODICAL? Zhurnal Neorganicheskoy Khimil, 1958, Vol. 3, Nr 1, pp. 82.87 f 
(USSR) sé “ i 
_— : L 
ABSTRACTS Some problems of the aforesaid separation of the isotopes which ae 


. are. formed with nuclear transformation under the influence of par= 
~%ieles with high energy are dealt with in the present reporte Spe" 
_gial attention was paid to the influence of the quantity of the 
“elements: on their degree of separation, as well as to the position 
“of the maximum of the chromatographical curve. 
Methodics. It was found (reference 1) that the best separation of 
tranium, thorium, and bismuth was achieved by protons with an energy 
of 680 MeV by washing out with a 3,6°/o solution of ammonium Jacta= 
te with pH=3,), The separation was carried out on cationite "dau-zks 
So", Figure.1 shows that the separation was quite effective, Figure. 


card 1/b 2 shows the same for hafnium, If larger quantities of other elements 
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The Chromatographic Separa 
Elements: of Rare. Earths by Means of Ion Exchanges 


are present, the separation is not always: achieved. 


Tgated wi 

which shows the washing out curves: without 
carrier and in the presence of lo mg yttrium. shat the maximum corres * 
ponding. to various quantities: of yttrium are rather far from each 


other, Consequently, the quantity of the element can influence the po* 
sition of its maximum on the curve. With low concentrations the maxi* 
4 hing out of the re= 


mum is displaced in direction to a more rapid was 
spective element. The shape of the maximum is infl 
4+ ig sharper with ultra-low concentrations. The § 


The data by Senyavina and Tikhonova (reference 8) which obtained wide 
apexes: of curve strontium are incomprehensible in this context. The 
assertion by the authors on the: width of the apex of the curve is not 
contradictory to the current conception of the theory of exchangs- 


chromatographye - 
n their degree of separa* 


The influence of the quantity_of elements 0 
One 


“element, these pro 
Posults from figure 3, 
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The Chromatographic Separat 
Ion Exchange 


of Rare Earths by Means of 
he apexss. of the curve with 


qhe afore-mentioned displacement of % 
aa to a coincidence of two or 


the change 0 
more apexes: of neighbouring elements. This will reduce the degree 
their concen™ 


of separation in the case fere 
trations. This 4s proved by the example of tullium and ytterbim, ior 
% be separated at 4 ratio of 1.150 (figure 6, curve 
hey can be separated satisfacto" 


II). With equal concentrations t 
6, curve L).' Further examples are given. From the 
above examples 4% can be concluded that the coincidence of the 

‘a must be taken Anto consideration with the de" 


this -is ‘of great impor 

‘of promethium, gamarium an 

presence of great quantities of neighbouring elements, 
of irradiated material. 

and 9 references , 6 of which are Slavice = 


ASSOCIATIONS Institute for Geochemistry and Analytical chemistry jmeni Ve le 
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The Chromatographic Separation of the Radioisotopes of the 78~-1-15/)3 
Elements of.Rare Earths by Means of Ion Exchange. 


Vernadskiy AN USSR (Institut geokhimii i analiticheskoy khimii 
-imeni V... I. Vernadskogo AN SSSR)... . 


“June 1B; 19875. ei ae 


_ Library of Congress. 
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78-1-24/43 


AUTHOR: Levrukhina, A. K- 
vy FO crak eer Bae acca at 
TITLE: fhe Search for Promethium in Nature (K voprosu o 


poiskakh prometiya v prirode). 
PERIODICAL: Zhurnal Neorganicheskoy Khimii, 1958, Vol. 3, Nr, 
pp 129-135 (USSR) 


ABSTRACT: In the beginning the author gives a survey of the respective 
works performed in the years between 1917 and 1949 (ref. 1-5)- ss 
Principles of the search for radioactive isotopes in nature. i 
The opinion about the lacking of Pm should not be regarded 

to be definite. The radio-isotopes pmi45, Pm147 and Pm150 
can be searched in natural objects. Thus, already in 1934 
(ref. 6) a soft B-activity was observed in carefully purified 
Nd-samples, which were attributed to a neodymium isotope of 

T = 1,46.1012 years. Later on (ref. 7) it was predicted that 
the isotope Nal5° was supposedly contained with a quantity 
of 5,6% in the natural mixture. The secondary product pmi50 

of T = 2,7 hours is in equilibrium and therefore can be 
discovered in natural neodymium. The failure of the search 
for prometheum isotopes (ref. 5,9,10) can most probably be 
explained by long lasting separation methods, so that Pm 
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ely in the mean time. A basis for the 
| searoh of g-active Pm was only created when about 15 a-active 
: j{potopes of rare earths, natural as well as such produced 


by nuclear reaction with particles of high energy, were 
determined. There is ‘the possibility to raise the question x 
ch for Pul47 (of T= 257 years) in uranium minerals : 


of a spontaneous 
gpectrum of these 
(ref. 15) the pmi47 quantity cen be calculated, 
U238, Table 1 contains data on 


the radiation character of Pu isotopes which can be found 
ntity per 400 g of natural 


in nature as well 
al uranium for 


neodymium (for pm190) and per 100 6 of natur 
£ investi ation: The following methodical 


pmi46). The method © g : 
tion with the Ppm-search: 


- and a-activity of weak intensity; 2.- A powerful separation 


method of Pm from other rare earths; 3-- A method of separation 
rs existing jin minerals and 


activity 38 well as the 
type of Pm isotopes determines the method. The 


ores}; 
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determination of pn)? i ossible with an enda- 
counter (tortsovyy schetchik)- ickly be 
jaentified by the determination of T and By: 


this is, however: very aifficult and demands the construction 
of a special counter for weak activities. From the counters 
described the author selected the 4n-oounter which operates 
in the methane flow under the pre atmospheres of 
absolute pressure. pm145 can be 

photographic plates (ref. 43). Ad 2- 

of jonexchanging chromatography wags sele 

Weighable Pm quantities were aeparave’ from th 

earths, which develop by the v2 5..separation by means of 
neutrons through & 3, olution at 

pH = 3,4. The same me r the isolation of 
not-weighable promethium of relatively great 
quantities of neighbouring ele (oxide mixtures of 

Er, Tb, Eu, pr, Nd, Sm and Y, jrradiated with 
slow neutrons in oa nuclear reac ethium develops 48 
pmi49. Ad 3-~ On the one hand we m r the presence 
of great quantities of Ca, Mg, Als the 
other hand the presence of radioastiv 
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is 


hium in Natare 78-1-24/45 
eo hy products of v2, p28 and mh??? Table 2 show 
of the acti:t active products of 
of the above mentioned elements per 4 kg of uranium ore 
(content: 10% U, 1% Th). Table 3 gives the activities of 
a-active isotopes in minerals containing rare earths (U and 
Th contents, 48 above, Nd = 155+ Before the 
piem of separation of rare earths from ’ 
47 was studied (table 4)< J 


solution of the pro 
other elements the reaction of Pm 

r the isolation of purely 
(ref. 16) from the pr 


The author worked out a method fo 
radioactive. rare earths 
bombardment of 1-2 8 of natural uranium by pro 
energy. In this all c 3 were contained (from 
Na to Np) (ref. 47). After this a method of separation of. 
rare earths from jsotopes of other elements (with the 

a is also 


axception of actinium ribed. A metho 
given for the actinium separation. 


The Search for Promet 
gs the values 


decomposition 


tois of nigh 


card 4/5 


/ / 


"APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R000928830008-3 


Le SRR RO ETS LRT EEA RE PS GA re TT nie ae a . : 
NIt SIRS fo REE Se BEE + 


the Search for Promethium in Nature. 78-1-24/43 


s There are 3 figures, 4 tables, and 21 references, 
10 of which are Slavic. 


ASSOCIATION: Institute for Geochemistry and Analytical Chemistry 
imeni V. I. Vernadskiy AN USSR (Institut geokhimii i 
analiticheskoy khimii im. V. I. Vernadakogo Akademii nauk 


SSSR) . 


SUBMITTED: June 19, 1957 


AVAILABLE: Library of Congress 
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AUTHORS: Nore nabels i Uae tere, SOV/7B-3-7--40/ ile 


TITLE: The Extraction of Scws Raw Earths by Txibutyl Phosphatsz 
(Ekgtraktaiyea n2kotorykh wedkozemeinykh elemento 
tributilfosfaton) 


PERIODICAL: fie peorganicueszkoy khimii, 4958, Vo. 3, Nr 7+ pp 4703-1708 
USSR 


ABSTRACT: Investigations waza carriad out for the separation of rexs earths 
from laryse quantities of wranium, iron. aluminum, magzesium, ani 
caledum by extraction by mesra of tripusyl phosphate. In the pres~ 
en$ paper the optimum comiitionus for the separation of smali quan- 
tities of rams earths by extraction ars worked cut. A more rapid 
method for the saparation of small quantities of pronetatan ‘by 
othar elamenks containel in uranium ores is described. 1t was 
foema that tne pressaca of cranium in the solution investigated 
reduces the cosfficiont of the distribution of rara earths basween 
tha tcibutylphosphate phase and the aqueous phase considerably. 

It wat furcher found necessary first to separate urenim by ather 
extraction fiom the raze eartha ani then to extract the rave earths 
by moana of tetiatylphoaphate. The extraction of yttrium by 
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The Extraction of Sema Rare Earths by Tribetyl Phosphates  50V/78-3.-7-40/44 


telbetyipnosphats was alao Investigate]. The exkzsction cf pro-~ 

mathiuz snd othe care earths from accompanying elements by means 
eo? tributyl phosphsta shows that the inovessa of nitric acid con~ 
centeation inemeaee: the axtraction of rars earths by trabatyl 
phosphats, Thanos ara h figures, 3 tablea ani 3 refarenasa, 1 of 
whies. Ja Soviet. 


ASSOCIATION: Inatiest gackldmid i analiticheskey khimii im. V.1.Vernadskogo 
Aksdenii nawk SSSR, Institut yademoy fiziki Chekhoslevatskoy 
Akafemii nau. (Iratititn of Gaocksnistzy and Analytical Chemistry 
imand Vel. Vernadakty AS USSR, Institutes of Nuclear Pryaias, a8 of - 


frachus.ty7Rsee} 
SUBMITTED: Jane 155 TST 


1. Rare earths--Separation 2. Butyl phosphates-—-Applicaticus 
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- AUTHOR: Lavrukhina, &. K. (Moscon) T-2T 5-7/6 


U : cemeteries 
TITLE: The Present State of Nuclear Chemistry : 
(Sovremennoye sostoyaniye yadernoy khimii) o 


PERIODICAL: Uspekhi Khimii, 1958, Vol. 27, Nr 5, pp. 517~550 (USSR) 


* ABSTRACT; In the introduction the author gives a short survey of 
the investigation of rules governing the nuclear trans- 
formation of different chemical elements. This transfor- 
mation was for the first time in an artificial way per- 
formed by Rutherford (Rezerford) in 1919 and the investi- 
gation of the rules governing nuclear transformations to- 
day belongs to the fundamental problems of the investiga-~ 
tion of the structure of matter. In the first section of 
the present report the author discusses the methods of 
nuclear chemistry. In the second section the author deals 
with nuclear reactions occurring under the influence of 
slow particles: a) nuclear reactions under the influ- 
ence of neutrons, b) nuclear reactions under the in- 
fluence of charged particles. In the third section the 

nuclear fission of heavy elements by slow neutrons is 
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@he Present State of Nuclear Chemistry 14-27-5--1/6 


discussed. In this connection the authors of many works 
are cited. The great number of investigations of the 
nuclear fission products of heavy elements under the 
influence of slow neutrons permitted the determination 
of a number of characteristic features of this fission 
which are given in the present article. In the fourth 
section the author discusses the nuclear transformations 
taking place under the action of high-energy particles: 
1) miclear reactions under the influence of fast protons, 
deuterons, a-particles and neutrons: a) The characteris- 
tic features of nuclear fission, reactions; b) the cha- 
racteristic features of nuclear fission by highvenergy 
particles, c) the emission of light nuclei; 4) the 
secondary nuclear reactions. In the second summary of the 
same section the author discusses the nuclear reactions 
under the influence of multiple-charged ions; in the 
third summary: The nuclear reactions under the influence 
of ¥ -quanta, in the fourth summary: The nuclear reac@- 
tions under the influence of ™-mesons and in the fifth 
Card 2/3 summary: The production of new particles. The fifth sec- 
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The Present State of Nuclear Chemistry 74~-27-5-1/6 


tion deals with nuclear reactions in nature. At the end 
the author states ‘that the examples given in the last 
section indicate that radioactive and nuclear transfor-~ 
mations no doubt play an important part in nature. 
There are 13 figures and 376 references, 166 of which 
are Soviet.- 


a Nuclear reactions-~Theory 
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AUTHOR: Lavrukhina, A. K. (Moscow) sov/74-27-10-3/4 
. ____ ee 

TITLE: On the Properties of Francium (0 svoystvakh frantsiya) 

PERIODICAL: Uspekhi khimii, 1958,' Vol 27, Nr 10, pp 1209-1220 (USSR) 


ABSTRACT: Early in this paper the author briefly mentions the efforts made™ 
to discover the assumed element 87. With the discovery of the 
short-lived radioactive isotope in the radioactive decay products 
of uranium by Me Perey francium was given the symbol Fr. From 
that time scientists started to look for this new element in 
natural objects. The first chapter of this paper is exclusively 
devoted :o these efforts. It is said among others that already 
Dobroserdov (Ref 4) had discovered this element and given it 
the name “russium". A great number of scientists searched for 
this element 87 in cesium concentrates using the x-ray method 
Be 6-9). The author discusses the work of various scientists 

Refs 10-22). The numerous investigations of the decay products 
of the radioactive elements showed that some radioactive isotopes ; 
of francium are either intermediate members of the actinium 


- (rr°??), the neptunium (pr221) or the thorium (pr??4) series of 
Card 1/2 decay. In the second section the author discusses the properties 
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SOV/74-27-10-3/4 


On the Properties of Franciun 


of the radioactive isotopes of francium._In the course of diverse 
nuclear reactions until now (except Fre¢ ) 8 radioactive isotopes 
of francium were obtained (Refs 23-30). In section 4 the author 
discusses the methods for the separation of francium (Refs 15, 
40,41). In section 4. the chemical properties of franciun sre 
described (Refs 3,49,41). Section 5 deals with the problem of 

the separation of francium from the alkali metals. Up to now 

two methods are known for this separation: the correct co- 
precipitator (detection) for francium, which could act neither 
on rubidium nor on cesium; the chromatographic method. This 
latter method is regarded up to now as the most efficient method 
in the distributicn of the elements with similar chemical 
properties. In section 6 the ranges for the practical application 
of francium are discussed (determination of actinium or de- 
termination of sarcomae) (Ref 58). In conclusion the author 
mentions the biological properties of francium (Refs 60-61). The 
investigation of the practical application of francium is 
continued. There are 4 figures, 3 tables, and 61 references, 

12 of which are Soviet. 
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Pavlotskaya, F. I., Lavruxhina, A. K. s0V/56-34-5-2/61 
GE 


Uranium Fission Products Obtained by 660 MeV Protons in the Range 
of the Rare Earth Elements (Produkty deleniya urana protonami 
s energiyey 660 meV v oblasti redkozemel'nykh elementov 


Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1958, 
Vol. 34, Nr 5, pp. 1058 - 1069 (USSR) 


A target of spectroscopically pure metallic uranium with a weight 
of 0,5 - 1 g was dissolved in a few milliliters of concentrated 
hydrochloric acid (which contained from 10 to 20 ng of cerium and 
of hydrosen peroxide) after having been irradiated in a beam of 
660 MeV protons from the synchrotron of the Laboratoriya yadernykh 
problem Ob"yedinennogo instituta yadernykh issledovaniy (Labora- 
tory for Nuclear Problems at the United Institute of Nuclear 
Research). The further treatment of this solution is discussed. 

A diagram illustrates the curves of the washing-out of radioactive 
isotopes of the rare earth elements, which form in the uranium 
fission caused by 660 MeV protons. The yields in B+ - and B” -ac- 
tive isotopes were determined by a method described before (Ref 3). 
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Uranium Fission Products Obtzined by 660 MeV Protons S0V/56-34-5-2/61 
. in the Range of the Rare Earth Elenents 


Every peak of the chromatograms was identified by means of the 
half-life separately for each type of radiation (87,8737) and 
separately for the different energies of the B- and y-radiations. 
The nocessary corrections are pointed out briefly. The obtained 
yields in radioactive isotopes of the rare earth elements are 
compiled in a table. Based upon the measured and interpolated 
data the curves of the yield distributions of the various elenents 
versus the mass numbers were constructed. These curves elso per- 
mitted to extrapolate the yields in the remaining isotopes of 

the rare earth elements (dysprosium and terbium). The experimental 
and interpolated data together give a comprehensive conception 

of the fission products of uranium nuclei by 660 MeV protons in 
the range of the rare earth elexents. The estimation of the chare 
in stable isotopes -s well as in isotopes with neutron excess 

and neutron deficit. is also briefly discussed. These 3 types 

of isotopes form in about the same yicld; pertinent details are 
given. In a short paragraph a report is given on the influence 

of the shell structure of the nucleus. The eviderce obtained from 
the fission of heavy-elenent-nuclei by high-energy particles 
hardly seems to have influenced the presently valid rules govern- 
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Uranium. Fission Products Obtained by 660 He¥Y Protons gov /56-34-5-2/61 
in the Range offthe Rare Earth Elenents 


ing the distribution of the rare earth clenents. The authors 
express their gratitude to A.A.Sorokin and L.§.Novikov for the 
identification by means of the y-radiation and for the computation 
of the yields of some of the isotopes which decay after the 
electron capture. There are 8 figures, 3 tables, and 31 refer- 
ences, 15 of which are Soviet. 

ASSOCIATION; Institut geokhimii i analiticheskoy khimii Akademii nauk SSSR 
(Institute of Geochemistry and Analytical Chemistry, 45 USSR) 


SUBMITTED: October 31, 1957 


1.Uranium-—-Fission 2.Fission fragments—-Analysis 3.Rare earth 
element isotopes (Radioactive)-—Determination 4.Chronatographic 
analysis-——Applications 


Card 3/3 


APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R000928830008-3" 


PROVED FOR RELE 


‘ASE: 
sa ee eck CIA-RDP8&6-00513R000928830008-3 


BLavenkiunen, 


AUTHOR: Davrukhina, AeKes Doctor of Chemical Sciences 26-58-6-3/56 
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TITLE: Achievements of Nuclear Chemistry (Uspekhi yadernoy khimii; 
PERIODICAL: Priroda, 1950 Ar 6, p 9-18 (USSR) 


ABSTRACT: The discovery of radioactivity opened the #ay to a new science - 
nuclear chemistry. Radiochemical research is one of its main 
characteristics. It determines exactly what kind and quantity 

of radio isotopes originate from @ given nuclear reaction. An 
important step in the development of nuclear chemistry was the 
fission of uranium-235 nuclei by thermal neutrons. The studies 
on the nature of fission products by Soviet scientist V.G. 
Khlopin and his assistants are & valuable contribution in this 
field. The past ten years have beer sharacterized by the de- 
velopment of nucle + moving particles, pi- 
mesons, gamma quan Great steps heve 
been recently made in f rare earth- 
elements. Radiochemical methods 
of the spectra of tantalum, holm 
ducts. As to new transuranic ele 
and fermium were synthesized in reactions W 
and several other new elements were discovered. 

Card 1/2 ‘here are 7 diagrams, and 14 references, 10 of which are 
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26-58-6-3/56 


Achievements of Nuclear Chemistry 


Soviet and 4 English. 


liticheskoy khimii imeni V.I. Vernads- 
(Moskva) (Institute of Geochemistry 
I. Vernadskiy of the USSR 


ASSOCIATION: Institut geokhimii i ana 
kogo Akademii nauk SSSR 
and Analytical Chemistry imeni V. 
Academy of Sciences) (Moscow) 


Card 2/2 1. Chemistry-USSR 2. Nuclear chemistry-Development | 
3. Radiochemistry~Research - 
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_ AUTHORS : Lavrukhina, A. K., Krasavina, L. D., 20-119-1-14/52 
eau: Pozdnyakov, A. A. 
TITLE: Radiochemical Investigation of the Products Resulting 


From the Fission of Lanthanum by 660 Me¥ Protons (Ra= 
diokhimicheskoye issledovaniye produktov deleniya lan= 
tana protonami s energiyey 660 MeV) 


PERIODICAL: Doklady Akademii Nauk SSSR, 1958, Vol. 119, Nr 1, 
pp. 56-58 (USSR) 


ABSTRACT : The short introduction reports on previous works dealing 
with the same subject. This work gives some results of 

the radiochemical investigation mentioned in the title. 
The main difficulty of this investigation was the pro= 
duction of the fission products of lanthanum in pure ra= 
dioactive form. The investigation was performed at the mS 
synchrocyclotron of the Laboratory for Nuclear Problems 
(Laboratoriya yadernykh problem) of the United Institute 
for Nuclear Research (Ob"yedinennyy institut yadernykh 
issledovaniy). The target, which ras to be bombarded, 

Card 1/3 consisted of lanthanum oxide powder with a weight of up 
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-  Readiochemical Investigati 
n of Lanthanum py 


Resulting From the Pissio 
‘660 Me¥iFrotons 


to 1g; it was wrapped into an al 


_. gets were irradiated by 660. MeV-proto 
‘Qhen. the powder W a@ in hydrochloric acid and 


subsequently the radioactive isotopes were separated. For 
the separation of the fission products of lanthanum a method 
for the rapid chromatographic separation of Mn, Fe, Co, Ni, 
Cu:and Zn was worked out pefore. The essence of this method 
_ is shortly described here. The here obtained experimental 
“data and the computed cross sections are compiled in a table 
and indicate. the following: In the fission of lanthanum — 
isotopes with a neutron surplus are essentially generated. 
The isotopes are in the wide interval of the atomic numbers 
from Z = 15 to z= 4o. A diagram illustrates the distribus 
tion of the yields of the fission products of lanthanum on \ 
the atomic number. This aistribution has the character of 


“a flat curve, which gpeake for the high probability of the 
etrical fission. This 


symmetrical and also of the unsymn 
conclusion agrees with the theory, after which fos nuclei 
with average atomic weight (A 160), for which (Z°/A) 
) 0.6 holds, the barrier in asymmetrical 


aminium foil. These tar= 
ns for from 4-2 nours. 


as dissolve 
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PHASE I BOOK EXPLOITATION SOV/2039 


Lavrukhina, Avgusta Konstantinovna 
Uspekhi yadernoy khimii (Advances in Nuclear Chemistry) Moscow, 
Izd-vo AN SSSR, 1959. 143 p. (Series: Akademiya nauk SSSR. 


Nauchno-populyarnaya seriya) Errata slip inserted. 20,000 
copies printed. 


Resp. Ed.: I.P. Alimarin; Ed. of Publishing House: D. N. Trifonov; 
Tech. Ed.: Yu. V. Rylina. 


Sponsoring Agency: Akademiya nauk SSSR. Redkollegiya naucho- 
populyarnoy literatury. 


PURPOSE: This book is for chemists, physicists ene, Wo especially, 


teachers and students of courses in nuclear chemistry. 


COVERAGE: - The book offers a historical sketch of the development of 
nuclear chemistry and the fundamental concepts of nuolear reactions 
as they apply to the transformation of chemical elements. The 
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Advances in Nuclear Chemistry SOV/2039 


“1.2 general characteristics of radioactive disintegrations and nuclear 
reactions are described, and basic models of atomic nuclei and 
theories on nuclear forces are reviewed. Consideration is also 
given to descriptions of radiochemical methods of studying nuclear 
transformations, which methods include beta-, alpha-,and gamma- 
spectroscopy, scintillation counting, use of photographic emulsions, 
ete. The role of slow particles in nuclear reactions and the 
influence of these particles on fission processes in heavy elements 
are discussed,as well as nuclear transformations caused by high- 
energy particles. Reaction products are also considered. Nuclear 
reactions on the sun, stars, and in space are described, and 
attention is given to the role of radioactive transforifations in 
changes in the composition of isotopic elements of the earth's 
crust. The practical application of the principal advances in 
nuclear chemistry is reviewed with special emphasis on nuclear 
reactions which yield isotopes of transuranic elements and atomic 
power. Finally the problem of systematically glassifying the 
nuclei of radioactive isotopes is considered. There are 28 
figures, 4 tables and 26 references, all Soviet. No personalities 
are inentioned. 


- ABLE OF CONTENTS: 
Cara 2/6 
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Advances in Nuclear Chemistry SOV/2039 
Introduction 3 
Ch. I. Short Review of the Historical Development of 
Nuclear Chemistry 6 
1. From alchemy to the realization of the first nuclear 
reaction 6 
2. Discovery of the neutron, artificial radioactivity, and 
the fission of uranium nuclei ll 
3. Creation of charged-particle accelerators 15 
Ch. II. General Characteristicis of Nuclear Processes 18 
1. Radioactive disintegration of atomic nuclei 22 
2. Nuclear reactions 28 
3. Classification of nuclear reactions 30 
Ch. III. Methods of Nuclear Chemistry 32 
1. Principles of the radiochemical method 33 
A. Use of carriers 34 
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B. Methods of separating elements i 
pure state 36 
C. Radiometric methods 46 
D. Seintillation counters 4g 
E, Mass-gpectrometers 53 S 
F, Determination of effective crost section 54 4 
2, Method of thick photographic plates : 55 
3. Other methods 56 
Ch. IV. Nuclear Reactions Which Take Place Under the Infiuence 
of Slow Particles 58 
1. Nuclear reactions under the action of neutrons 59 ; 
2. Nuclear reactions under the action of charged particles 61 : 
. Reactions with gamma-rays 64 t 
4, Fission of the nuclei of heavy elements o 


4, Fission of nuclei by slow neutrons 
reaction of uranium-235 70 


B. Aecomplishing & fission chain 
, Fission of nuclei by charged particles and gamma- 


quanta 
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LAVRUKHINA, A.K.;,KOURZHIM, V.; FILATOVA, L.¥. 


| Determination of actinium in natural objecte from the daughter 


product Fr°23, Radiokhimila 1 n0.2:204-207 '59. 
(MIRA 12:8) 


(Actintum—Analysis) (Francium——Isotopes) 
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1 n0.5¢530-537 '59: (Extraction) 
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Radioisotopes in the earth's crust, Khim,nauka i prom, 4 no,4: 
472-178 '59, (MIRA 13:8) 
(Radi oisotopes ) 
(Geochemistry) 
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Lavrukhina, A. K., Grechishcheva, I. H., SOV/89-6-2-6/28 


Khotin, B. A, 


Radiochemical Investigation of Nuclear Reactions Producing 
Pions (Radiokhimicheskoye izucheniye yadernykh reaktsiy, pri- 
vodyashchikh k obrazovaniyu T-nezonov ) 


Atomnaya energiya, 1959, Vol 6, Nr 2, pp 145 ~ 151 (USSR) 


The experimental part of the work was carried out with protons 
of an energy of 110 - 660 ev, which had been accelerated in 
the synchrocyclotron of the OIYalI (Joint Research Institute 
of Nuclear Physics). The targets were irradiated with different 
proton flux radii for 1.5-2 hours. The proton ray intensity 
was determined by means of an aluminum monitor, wherein the 


41°! (p, 3pn)Naz4 cross section was assumed to be 10 mb. ‘The 
identification of radioisotopes and the cross section determina- 
tion were carried out according to the method gescribed in 
reference 3. The copper target was 25.7.0.5 mm? high, the : 
La,0,-target weighed 50 - 200 mg and the copper target 400-800 meg. 


All elements were spectrally pure. After proton irradiation 
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Pions 


the samples were dissolved in a 50% solution of HNO; 2NENO, 


and aqua regia, respectively. The radioisotopes were separated 
“from the solutions, i.e. nickel from copper, barium from 

lanthanum and platinum from gold. The cross sections measured 
be seen from the following tables: 


EB, 480 lev 


3i?°(p,n*)si>™ 
uo? (p, x” )Ga 


cn (p pat nto 

ua’? (pypx*)Bal>> Not observed 
au!97(p,px*)Pt'?! Not observed 
cu°?(p,2n*) Mi Not observed 
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'. Pions 


1.30 + 0.15 
2.0 + 062 
3.1 + 6.2 
4.40 + 0.25 
3.5 + 0.2 : 


mit the following conclusions to be drawn: 
nt) in heavy nuclei 


The experiments per 
1) The cross section of the reaction (p, 
Sara the production of the n*-meson 


is in the order of 10 
that of the m meson. The ratio is: 


being more probable than 
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Radiochemical Investigation of Nucleat Reactions Producing sov/89-6-2-6/28 


Pions 


+ 
S(pim) . 6.5, 


o(p,x ) 
2) The reaction (p,pn*) is more probable than the reaction 


(p,n~). That agrees well with the data hitherto available on 

the nature of nuclear reactions caused by highly energetic 
particles. The high cross section (Ref 2) of the reaction 

(p, xt) in silicon can be explained only by the occurrence of 

the reaction (d,p) in addition to the reaction mentioned. 
%3)In the proton energy increase from 480 to 660 Mev. a slow 7 
cross section increase of the reactions (p, pnt) and (p,x*) (oe 
was observed. S. Sekerskiy separated the HiOS-nucleus from 
the irradiated copper target. There are 5 figures, 5 tables, 
and 16 references, 12 of which are Soviet. 


SUBMITTED; July 14, 1957 . 
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AUTHORS: Lavrukhina, A. Ke, Pozdnyakov, A. A. * $0V/89-7-4-15 /28 
5 - : “Se wemereeny, - eee. 
TITLE: The Spallation of Hafnium by Protons With Energies of 660 Mev 


‘PERIODICAL: Atomnaya energiya, 1959, Vol 7, Nr 4, pp 382-384 (uSSR) 


‘ABSTRACT; It is the aim of the. present paper to determine the yields of 
, spallation products and to investigate some details of the 
interaction between 660 Mev-protons and hafnium nuclei. The 
chromatographical separation of the spallation products, 
calculation of Bos and fAt-yields, and of the K-capture 
isotopes was carried out according to methods which have already 
been described in publications. On the basis of experimental and 
interpolated data for all identified elements. the curves for the 
dependence of isotopes on their mass numbers were then 
constructed. In the spallation of hafniun by 660 Mev-protons 
the isotope-distribution functions are cupoOla-shaped like in 
the distribution of the spallation products of copper. In the 
case of hafnium the cupolas are considerably shifted in the 
direction of the nuclei with neutron-deficit, In the spallation . 
of hafnium nuclei with neutron-deficit are essentially produced, 
‘They comprise 67% of the total spallation cross section. 
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23 and 10% respectively correspond to the portion of stable 
nuclei and to nuclei with a neutron surplus. The cupolaeshaped 
eurve with Z= 64 is shifted towards smaller masses and lower 
yields (compared to the adjoining elements). This may be 
explained according to the statistical theory by the influence ~ 
of the closed subshell with z= 64. From the cupola-shaped i 
curves the summated ssotope-production cross sections are then 
determined. The total cross section for the processes of 

hafnium nucleus spallation is 


4450107 4om*. This amounts to 85% of the geometric cross section 
ot the hafnium nuclei. In the fraction of lutetium there is an 
activity with the half-life of 4 hours, which may be attributed 


to the new isotope u'®, The second diagram shows the 
@ependence of the cumulative yield of the isobars on the number 
N of the departed nucleons. ‘This yield remains constant at 

N < 20 and decreases at N >20 according to the exponential law 


in 6, > PaAtconst. Here P = 0.11 holds. For the isotope with 


N>20 the production cross section of a given product-nucleus 
Cara 2/3 may be calculated according to the formula by S, Rudstam (Ref 6): 
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The Spallation of Hafnium » s0v/89-7-4-15/28 
~: ° Energies of 660 Mev . 
6 (Ay925) = oxp[PA-0-R(2, ~ 844)°] . Here P = 0.11; Q = 12.83 

R = 1623 S = 0-433 holds for the parameters. A table contains 
the numbers of neutrons and protons (determined by estimation), 
which were emitted in the spallation of hafnium. The results 
obtained {ndicate 4 considerable increase of the number of 


evaporated neutrons with increasing atomic number of the 
irradiated nuclei. trons remains 


The number of cascade neu 
nearly constant. The average excitation energy of the hafnium 
- nuclei is 150 Mev. 


There are 2 figures, 4 table. and 
7 references, 4 of which are Soviet. 
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SUBMITTED: “February 13, 1959 
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Lavrukhina, A. K. SOV /74-28-11-2/5 


i / V4 
The Role of Nuclear Processes in the Formation of Chemical 
Elements 


Uspekhi khimii, 1959, Vol 28,.Nxr 11, pp 1310-1342 (USSR) 


In the present paper, an attempt is made to investigate some 
points. of the theory of the synthesis of elements on stars'on 
the basis of experimental data concerning the course of various 
nuclear reactions. To solve the problem of formation of 
elements, data on the distribution of. chemical elements and 
their isotopes on various celestial bodies are of high 
importance. In 1889, Clarke (Ref 1) first tried to find a 
relation between the relative distribution of elements in the 
earth's crust and their. atomic numbers, After him, numerous 
research workers tried to obtain more exact data on the 
distribution of elements (:tefs 2-19). So far, only a small 
number of cosmic bodies, mainly. atmospheres of some stars of. 
our’Galaxy, have been investigated. Nevertheless, it appears . 


‘possible to draw some conclusions regarding the fundamental 


laws of distribution of chemical elements in the cosmos. 
Figures 1 and 2 give the curves of distribution of atomic 
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nuclei according to atomic numbers and mase numbers, corresponding 
to data in reference 10. According to the author's opinion, the 
cases of deviation from the average distribution of the elements 
are also important for the solution of the problem of their 
formation. The most significant cases are given (Refs 10, 

15-17, 20-51). The theories of formation of chemical elements J 


may be divided into 2 groups (Refs 52-57). The former includes 
the theories of formation of atomic nuclei at thermodynamic 
equilibrium of the initial system (Refs 20, 54, 58-74). The 
main deficiency cf these theories is that the reason of 
"freezing" of the thermodynamic equilibrium of the system, in 
which the nuclear processes take place, is not yet clarified. 
Besides, the problem concerning the cosmic bodies, in which 
the stabilization of equilibrium must take place, remains 
unsolved. The second group includes theories of the synthesis 
of atomic nuclei in non-equilibrium systems (Refs 41, 52, 55; 
15-87). According to data of modern astrophysics, there is no 
cosmic body with such a high temperature and density of 


Gara 2 /5 particles as is demanded by non-equilibrium theories. Recently, 
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Chemical Elements 
research workers have tried to find non-eqilibrium synthesis 
reactions of atomic nuclei which proceed. at temperatures lower 


than in the systems. with thermodynamic. equilibrium (Refs 525 
75-80). These theories, however, can 


only explain 4 few ruies 
of cosmic distribution of elements put not the formation of all 
chemical elements. Better prospects 
recently developed by the American physicists Fowler, Salpeter Re 


and.Greenstein as-wel 
BE. M. Burbidge, G. R. Burbidge and Hoyle (Refs 41s 55» 
; the synthesis of elements 


91-86). According to this theory, 
takes place at any stage of development of the cosmos in close 
which explain the energy and 


their evolution, and the 
In this theory, the 

ined by the assumption of 
-¢ the cosmos. The formation process of 


during the whole period of 
existence of the metagalaxy » peing & regular process combined 
with the evolution of stars which still continues. Further, the 
principal features of muclear processes are discussed which 
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give rise to the formation of elements in the stars; and which 


are postulated in the theory of star synthesis. Besides, some | 
proofs .are offered which were obtained in the investigation of. 


nuclear reactions in accelerators (Refs. 88-1 62). The 
available.data on the synthesis of chemical elements which 
takes place in the course of some stages of development of 
stars in nuclear processes; and on the subsequent variation of 
their isotgpe composition during the straying of cosmic 

the interstellar space indicates, that there is,no 
gical \Vpadioastronomic, ' 
, The whole of the nuclear processes 


investigated offers & qualitatively good explanation poth 


for: the. average cosmic distribution of. elements and for the 
few considerable deviations in’ the content of some elements 
in various cosmic podies. In order to obtain a general idea 
mich give rise. to the formation of chemical 
n of a number 85 


elements, new data on 
large a5 ‘possible of c 


importance. The following 5 
‘Card 4/5 the present paper G, I. Pokrovski V._V. Cherdyntsev, 
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L.-E. Gurevich, A. P. Zhdanov. There are 16 figures, 
11 tables, and 162 references, 58:of which are Soviet. 


ASSOCIATION: In- t geokhimii i analiticheskoy khimii im. V. I. Vernadskogo / 
AN SSSR (Institute of Geochemistry and Analytical Chemistr XK 


imeni V. I. Vernadskiy AS USSR) 
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TITLE: The Functions of the Excitation of Fragments of the Fission 
ov deleniya 


of Lanthenum (Funktsii vozbuzhdeniya oskol 


Lantana ) 
PERIODICAL: Doklady Akademii nauk sssR, 1959, Vol 125, Nr 3, 
pp 532-534 (USSR) 


he authors try to investigate the se 


ABSTRACT: In the present paper + 
ission fragments 


excitation functions of the f 
pe wie” 73 ent ; 

per, Nios and Se of Lanthanum in the energy renge 

1440 - 660 Mev of the bombarding protons. The investigations 


d out by means of the synehroc 
dernyykh issledovaniy ‘United 
Powders of Lanthanun oxide 


were carrie 
Ob'yedinennyy institut ya 
Institute of Nuclear Research). 

(covered by an aluminum foil). were ivradiated for 0.5 - 3 
hour. After the jyradiation, the Lanthanum oxide was 
dissolved in concentrated hydrochloric acia, and the 
radioactive isotopes of nickel, selenium, and phosphorus wore 
removed on isotope carriers. She removal of Se, tii, ond P is 


cara 1/4 


gee 
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The Functions of the Excitation of Fragments cf the SC V/20-125-321%/63 
Fission of Lanthanum 


discusséd in detail. The results of- these experiments are 
em shown in two diagrams which show the excitation functions 


pe of the fragments se!>, Ni-~, ane pre of the fission of 
satin lanthanum in the energy range 110 ~ 5f0 “Mey of the incident 
protons, These results are the average volueg of 2. A 
parallel experiments. For Se'’at F_ = 140 Hey and for 
p-2 


eo] 


at E, = 220 Mev only a very low activity (w5 pulses/min) 


was observed, which permits the determination of the 


: e . R 1 “re 
production thresholds of these nuclei ( thresh “ '00 Mev 


2 7 
for Se’? and Esnrosh Y 200 Mev for ae The nuclei a 
investigated by the authors are interesting Since 2 of thom 


have a neutron excess (p?? and 97495) and the nucleus se! 
has a neutron deficit, The characteristic Sharp ascent of the _ 


= F(r 32 
GUPTES OS f(,) for P?* and sel3 beyond the threstold of 


Card 2/3 their production (if the energy of the protons increase9) 
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ye Functions of the Excitation of Pregments of s0V/20-125-3-18/63 
tho Fission of Lanthanun 


is indicative of « significant increase of the probability of 
the asymmetric fission of lanthanum: nuclei in the investigated 


: 66 
P : ; 29 
energy range. The excitation function of Ni has a somewhat 


different chorcter. The cross section of the production of 
4° varies by Otimes if om rises from 140 +o 660 Mev. The 


probability of the symmetric fission of lanthanum nuciei in 
a lower degree depends on the energy of the incident protons. 
This fact explains also the constancy of the cross section 


of the fission of silver in the interval E, ~ 300 - 660 Nev. 
t 


The method of the! thick-layer photo-plates applied in the 
present paper does not permit the recording of the proaucts 

of a strongly asymmetric fission. A further investigetion of 
the excitation functions of the fission of the nuclei of the 
middle part of the periodical systen is very important for the 
explanation of the fission mechanisa. Ths authors thank 

L. P. Moskaleva and XM. I. Plokhina fee their help in tho 
carrying out of the present investigation. There are 205 

and 14 references, 5 of which ere Soviet. 
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AUTHOR: “whawrubhing , Be Ke ae 50V/20-129-6..9 1/69 
TITLE: The Problem of the (P12) Reactions 14 
PERIODICAL. Doklady Akademii nauk SSSR, 1959, ¥ol 129, Hr 6, pp 1277-1278 
(USSR) : 
ABSTRact. It was Possible ty determine the reactions ad er eee and 


Cu (pyn )Ga at proton energiag of from 205 to 660 wtey by 
Meang of the Tadiochemica) method, Thig fact is in Contradictian 
to the Eresent Conceptions Or ™2¢leon-nuclegn interactions - 
within the rane of high energies, The Dossibility of the 
development of reactions in which only one Dion departs in 

each cage follows from the data on the enerey spectra of the 
Charged mesons Produced in a Collision between 670=Hey Protons 
with carbon nuclei, The Spectra of the Positive and nevatiye 7 
biongs have 4 Naxinum in the enersy range of ~11G Mey and 
8xtend to 400 Mey, Theap 8pectrg may Possibly extend even 
farther, ViZ. to the Maximuin enerzy value Ponsible (470 sey) 


ie : 12 1 
corre Ponding to the reaction ¢ (pyx*)¢ “a The developnent 

Card 1/3 ™) resections , i 
° eactions may Possibly bo explained ie 4 
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to the theory of periphersl] collisions. The most interesting 
data for the purpose of explaining (p, 7) reactions are those 
of Kh. PF. Babayan, N. L. Grigorov, et al. (Ref 6), eccording 


to which 101! - 10'? ev particles use up their entire energy 


for the projuction of mesons in their interaction with iron 
nuclei. In this case there is no successive interaction of the 
primary particle with the nucleons of the nucleus or with their 
complexes, for the primary nucleon collides with the meson 
cloud, and therefore the probibility of the departure of mesons 
is great. At lower energies (up to 1 Bev) the probability of 
such peripheral collisions is very small, and they can ee? 4 
detected only by employing very sensitive methods. The {p,7) 
reactions cbserved by the author on complex nuclei have 4 
very small cross section and may apparently be examples of 
peripheral collisions in this energy renge. Therefore, reaction 
investigations carrivcd out on other complex nuclei, in which 
pions fly off, as well as further investigations of the angular 
distribution and energy distribution of their products will 
render better understanding of the interaction processes of 
vard 2/3 ; high-energy particles with complex nuclei possible. : 
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There are 6 Soviet references. 
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1s. prepared and basic regularities in their formation are determined, High-en- 

ergy fission was discovered in 1947 by G., Seaborg et al, [ Reg. lt Phys. Rev, 

; 72, 740 (1947 ]. the present ‘authors started in 1955 detailed radiochemical in- 
seta vestigations of fission Products (in the interval 2 = 78 . 93) obtained by 660 . 
” Mev proton bombardment of uranium, Comparison with liter 
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nium in connection with the present results may give some informations on the ef- 
fect of the bombardment energy in the range of 100 - 660 Mev on the yield of some 
fission and spallation products. In the present work metallic uranium foils (0.3 

- 0.5 g) were bombarded in a circulating 660 Mev proton beam of the synchro-cy- 
clotron in the laboratoriya yadernykh problem Ob’ yedinennogo instituta yadernykh 
issledovaniy (Laboratory for Nuclear Problems of the Joint Institute of Nuclear 
Investigations), varying the duration from 15 min to 2h. After irradiation the 
uranium foils were dissolved in HNOz ox HCl adding Hj02, the elements Pt, Au, Hg, 
T1, Pb, Bi,. Po, At, Fr, Ra, Ac, Th, Pa, U and Np were separated by chemical proc- x 
esses and identified by their radioactive properties. Activity measuremonts were : 
carried out with a standard end-window counter [of MCT-17 (MST-17) type | and 
scintillation counter with znS(Ag) crystal. In the obtained uranium fission and 
spallation products 42 nuclides in the interval of A = 188 - 237 with a half-life 

T from 20 min to 140 days were identified (see Table 1). Relatively high yield 

of neutron-excess nuclides was observed. Data were obtained by interpolation. 

From the experimental and interpolation results distribution curves according to 
the mass number were plotted (Fig. 4) and it was demonstrated that nuclides with 
maximum yield are distributed close to nuclear stability curve. Distribution 
curves for theelements Z2<90 are not in agreement with the previously observed 
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tendency ile 3: GYeOKhI AN SSSR, M. (1955); Ref. 5: Atommaya energiya, 2, © 
345 (1957); Ref. 9: Atomnaya energiya, 2, 27 (1957); Ref. 8: T.V. Malysheva, 
I.P. Alimarin, ZhETF, 35, 5, 1103 (1958)] of the increasing probability for the 
formation of neutron-deficient nuclides with increasing n/p ratio in the bom- 
barded nuclei. Even more surprising are the values caloulated for neutron and 
proton emission as 5.2 or 11.7, 466+, Dn/p = 2.3. Thus the probability of 
proton emission in uranium spallation is relatively high being half of the proba- 
bility of neutron emission. The present authors assume that these effects are 
Caused not only by the contribution of spallation processes, but by the greater 
cross section of the fragmentation process on uranium in comparison with other 
heavy elements [ such as Au or Bi, see A.K. Lavrukhina et al., Ref. 18: Atomaya 
energiya, 3, 285 (1957)]. From the yield distribution curves. (Fig. 4) formation 
cross sections were determined, summary yield curves were plotted (Fig. 7) and 
thus the total fission cross section of uranium was estimated at 0.4 barn. Ac- X 
cording to Lindner (Ref. 12) after 340 Mev proton bombardment uranium fission 
cross section is 0,28 barn, not considering the contribution of Fr, Rn, At, Po, 
Bi, Pb, Tl, Hg, Au and Pt. From the present data it can be seen that the con- 
tribution of these elements is about 40% of the total fission cross section. 
Their formation cross section decreases twice in the energy range from 660 to 340 
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Mev. Thus the total fission cross seotion of uranium in 340 Mev bombarding is 
ange. However, for- 


about 0.35 barn and remains constant in this proton energy © : 
mation cross sections of single fission products change considerably with in- ee 
_ ereasing proton energy- The yield of Th, Ae and Ra, for instance, increases with : 
the proton energy while the yield of U and Pa decreases (see Table 2). Decrease 
in U and Pa yield is explained by the fact that with increasing proten energy the 
mean excitation energy increases, but the probability of the transfer of a smaller 
part of the energy from protons to the nucleus decreases. Since U and Pa are 
formed at relatively small excitation energies, their yield decreases. The range X 
of applicability of 8.G. Rudstam's formula [Ref. 21: Phyl. Mag.» 44, 1131 (1953)] 
was checked comparing the experimental curve of dependence of the cumulative 
yield of dsobars on the number of emitted nucleons (Fig. 9) with the theoretical ao 
curve calculated by J.D. Jackson [Ref. 17: Can. J. Phys-, 35; 41 (1957) |. The 
difference between the two curves demonstrates that emission of X-particles and 
fission possibility of residual nuclei mst be considered in the calculation of 
uranium fission products yield. It was observed that the experimental yield of 
Po2l0 (w = 126) is about three times less than the interpolated value (Fig. _4). 
In previous investigations by I.A. Yutlandov [Ref. 6: RIAN SSSR, L._(1956) J}, A+ 
N. Murin, I.A. Yutlandov [Ref. 7: Izv. AN SSSR, OKhN, 4, 408 (1957) ] and A.K. 
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